Introduction X-ray computed tomography (CT) scanning makes use of the different rates at which the tissues attenuate Xrays depending on their densities. CT muscle density (MD) is the average pixel value for this tissue in the CT images and is related to real density of the tissue, which depends on its chemical composition. One of the components determining muscle density is intramuscular fat (IMF). Studies in sheep have shown that MD, measured in vivo, was phenotypically and genetically correlated to IMF and to fatty acid (FA) composition in Scottish Blackface lambs (Karamichou et al. 2006) . Intramuscular fat and FA are important traits to measure due to their association with the nutritional value and eating quality of meat. A novel automatic image analysis for spiral CT scans (SCTS) of beef primal cuts allows very accurate estimations of primal cut and carcass composition with R 2 of 0.90 to 0.99 (Navajas et al., 2008) . The aim of this study was to investigate the associations of MD of beef primal cuts with IMF and FA profile in Aberdeen Angus (AA) and Limousin (LIM) cattle, based on the CT thresholds estimated as part of the development of the image analysis described by Navajas et al. (2008) .
Introduction X-ray computed tomography (CT) scanning makes use of the different rates at which the tissues attenuate Xrays depending on their densities. CT muscle density (MD) is the average pixel value for this tissue in the CT images and is related to real density of the tissue, which depends on its chemical composition. One of the components determining muscle density is intramuscular fat (IMF). Studies in sheep have shown that MD, measured in vivo, was phenotypically and genetically correlated to IMF and to fatty acid (FA) composition in Scottish Blackface lambs (Karamichou et al. 2006) . Intramuscular fat and FA are important traits to measure due to their association with the nutritional value and eating quality of meat. A novel automatic image analysis for spiral CT scans (SCTS) of beef primal cuts allows very accurate estimations of primal cut and carcass composition with R 2 of 0.90 to 0.99 (Navajas et al., 2008) . The aim of this study was to investigate the associations of MD of beef primal cuts with IMF and FA profile in Aberdeen Angus (AA) and Limousin (LIM) cattle, based on the CT thresholds estimated as part of the development of the image analysis described by Navajas et al. (2008) . longissimus lumborum was used for fatty acid composition as described in detail by Teye et al. (2006) . Total IMF content (g/100g muscle) was calculated gravimetrically as total weight of FA extracted whilst SFA, MUFA and PUFA (g/100g muscle) were the sum of the saturated, monounsaturated and polyunsaturated FAs identified, respectively. The percentages of these groups of FA were calculated as the ratio of SFA, MUFA and PUFA to the sum of the total fatty acids identified. MD was calculated as the average of the pixel values (HU), within the CT thresholds for muscle, of the approx. 55 contiguous slices 8-mm thick contained in the SCTS of the sirloins. The Pearson correlation coefficients (r) were calculated between MD and IMF and FA traits. Comparisons between r were performed based on the z-transformation and the u-test (Rasch et al., 1978) .
Materials and methods
Results Means and standard deviations (SD) of MD, IMF and its FA profile, as well as the r between MD with IMF and FA content, are presented in Table 1 . The r were not significantly different between breeds (P>0.05) Negative r between MD and IMF content were observed in both breeds, as expected because fat is less dense than the muscle fibre fraction. The magnitudes are in agreement with the phenotypic r reported in sheep (range -0.57 to -0.72; i.e. Karamichou et al., 2006) . MD comprised of the densities of all muscles in the sirloin, not just the section of the longissimus lumborum, where FA composition was analysed. The r for SFA and MUFA contents were similar to that for IMF content, probably because each of these FA groups were more than 40% of the fat in the muscle. The low content of PUFA, compared to SFA and MUFA may explain the lack of significant associations with MD. The similar relationships between FA and IMF could explain the reduced opportunity to manipulate %SFA and %MUFA, as indicated by their much lower r values. The moderate r of %PUFA implies that higher values of MD (lower IMF) were related to higher %PUFA.
Conclusion
Muscle density of beef primal cuts measured by CT was moderately correlated to IMF content, and its FA composition in both AA and LIM crosses. This implies that the CT tissue thresholds estimated to maximise the accuracy of beef carcass composition, may become a useful tool in breeding programs if genetic correlations are of similar or higher magnitude to the phenotypic estimates obtained here. Further studies on the association of MD with beef eating quality and the genetic parameters are needed.
